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IN THE CLAIMS 

1 .- 35. (Canceled) 

36. (Currently Amended) A computer-implemented method for processing 
information in a management application in which at least one computer system 
accesses instructions from comp uter stora ge and executes the instructions to 
perform steps of: , the method compr i sing the steps of: 

receiving at least one first store assignment request from at least one first 
agent that has an agent transaction to perform with a store process from a 
plurality of store processes, the agent transaction for processing management 
data via a store process assigned to the agent transaction in order to convert the 
management data into a managed data object, the management data collected 
by the first agent; 

determining an existence of a non-available store condition in which 
received load information from each store process in a-the plurality of store 
processes is not within an acceptable threshold load factor range, the load 
information received from each store process indicating a relative processing 
load for the store process; 

in response to determining the existence of the non-available store 
condition, maintaining an agent wait table containing an agent entry for each 
agent sending store assignment requests during the non-available store 
condition, each agent entry identifying a wait threshold time specific to a 
corresponding agent and further identifying the store assignment request 
associated with the corresponding agent; 

assigning a first store process from the plurality of store processes for the 
first agent to use to perform the agent transaction based on a store process 
availability of the first store process; 

after assignment of the first store process for the first agent-te-use, 
establishing a recently assigned agent condition associated with the first store 
process, the recently assigned agent condition defining an acceptable number of 
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agents assigned to the first store process during a predetermined agent 
assignment interval, whereby: 

if the recently assigned agent condition associated with first store process 



predetermined agent assignment interval , selecting a store process from the 
plurality of store processes for processing a second agent transaction other than 
the first store process to which the recently assigned agent condition applies; and 

clearing the recently assigned agent condition after the predetermined 
agent assignment interval has elapsed. 

37. (Currently Amended) The computer-implemented method of claim 36, 
comprising: 

for each store process of the plurality of store processes, determining 
store process availability based on the received load information, comprising: 

i) if the load information for tfraithe store process is within the 
acceptable threshold load factor range, identifying ifraithe store process 
as an available store process within the plurality of store processes; and 

ii) if the load information for foatthe store process is not within the 
acceptable threshold load factor range, identifying tfraithe store process 
as an unavailable store process within the plurality of store processes. 

38. (Currently Amended) The computer-implemented method of claim 36, 
wherein maintaining the agent wait table comprises: 

if a wait time for an agent identified in an agent entry in the agent wait 
table exceeds tfraithe agent's specific wait threshold time, identifying tfraithe 
agent entry in the agent wait table as a starving agent entry. 



tequals the acceptable number of agents during the 



39. (Currently Amended) The cornputer- irnplerrierUed method of claim 38, 
wherein assigning the first store process comprises: 
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if there is at least one starving agent entry identified in the agent wait 
table, and if the store assignment request is received from an agent associated 
with a starving agent entry, and if there is at least one store process of the 
plurality of store processes that is identified as an available store process, then: 

i) assigning an available store process of the plurality of store 
processes that has the most favorable load information as a selected store 
process for use in processing the agent transaction for the agent identified 
in the starving agent entry in the agent wait table; and 

ii) forwarding a store assignment response identifying the selected 
store process to the agent providing the store assignment request 
corresponding to the starving agent entry in the agent wait table; and 

iii) removing the starving agent entry from the agent wait 

table. 

40. (Currently Amended) The computer-implemented method of claim 36, 
wherein assigning the first store process comprises: 

if there is at least one starving agent entry identified in the agent wait table 
and the store assignment request is received from an agent that is not 
associated with a starving agent entry, then: 

i) updating the agent entry associated with the agent that provided the 
store assignment request in the agent wait table to indicate receipt of the store 
assignment request; and 

ii) skipping assignment of an available store process to the agent that 
provided the store assignment request in order to wait for receipt of a store 
assignment request from an agent associated with a starving agent entry in the 
agent wait table. 

41 . (Currently Amended) The .computer: implemented. method of claim 36, 
wherein maintaining the agent wait table comprises: 
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identifying when an agent entry in the agent wait table has received no 
store assignment requests for a predetermined agent timeout period and in 
response, identifying the agent entry associated with featthe agent in the agent 
wait table as a non-responding agent. 

42. (Currently Amended) The computer-implemented method of claim 36, 
wherein assigning the first store process comprises: 

determining if there is at least one store process of the plurality of store 
processes that is identified as an available store process, and if so: 

i) assigning a store process of the plurality of store processes that 
has the most favorable load information as a selected store process for 
use in processing the agent transaction for the agent; and 
ii) forwarding a store assignment response identifying the selected store 
process to the agent providing the store assignment request. 

43. (Currently Amended) The computer-implemented method of claim 36 
comprising: 

repeating the steps of receiving, determining, maintaining, assigning and 
establishing such that, over time, assignment of store processes to handle 
processing of agent transactions associated with a plurality of agents is load 
balanced across the plurality of store processes based on the load information 
received from the store processes. 

44. (Currently Amended) The computer-implemented method of claim 36, 
wherein: 

the load information received from the plurality of store process includes a 
current collective transaction weight of all currently assigned transactions for 
each store process; and 
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the first store assignment request received from the first agent has an 
associated transaction weight of the agent transaction to be performed with a 
store process; 

and wherein assigning the first store process comprises: 

for each available store process, calculating a new collective transaction 
weight as a sum of the current collective transaction weight and the transaction 
weight of the agent transaction to be performed with the first store process; 

determining if there is at least one store process of the plurality of store 
processes that has a new collective transaction weight that is within an 
acceptable collective transaction weight, and if so: 

i) assigning a store process of the plurality of store processes that 

has the new collective transaction weight that is within an acceptable 

collective transaction weight as a selected store process for use in 

processing the agent transaction for the agent; and 

ii) forwarding a store assignment response identifying the selected store 
process to the agent providing the store assignment request. 

45. (Currently Amended) The computer-implemented method of claim 44, 
wherein: 

the management application is a storage area network management 
application; 

the store assignment requests are received from agent processes 
operating on host computer systems in the storage area network that collect 
management data on behalf of managed entities associated with the agent 
processes, the agent processes transferring the management data within agent 
transactions to store processes to which they are assigned; and 

the plurality of store processes operate to process the agent transactions 
to store the management data into a management database on behalf of the 
plurality of agent processes. 
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46. (Currently Amended) A computer system comprising: 
a memory; 
a processor; 

a communications interface; 

an interconnection mechanism coupling the memory, the processor and 
the communications interface; 

wherein the memory is encoded with a load manager application that 
when performed on the processor, provides a load manager process for 
processing information in a management application, the load manager process 
causing the computer system to perform the operations of: 

receiving at least one first store assignment request from at least one first 
agent that has an agent transaction to perform with a store process from a 
plurality of store processes, the agent transaction for processing management 
data via a store process assigned to the agent transaction in order to convert the 
management data into a managed data object, the management data collected 
by the first agent; 

determining an existence of a non-available store condition in which 
received load information from each store process in a plurality of store 
processes is not within an acceptable threshold load factor range, the load 
information received from each store process indicating a relative processing 
load for the store process; 

in response to determining the existence of the non-available store 
condition, maintaining an agent wait table containing an agent entry for each 
agent sending store assignment requests during the non-available store 
condition, each agent entry identifying a wait threshold time specific to a 
corresponding agent and further identifying the store assignment request 
associated with the corresponding agent; 
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assigning a first store process from the plurality of store processes for the 
first agent to use to perform the agent transaction based on a store process 
availability of the first store process; 

after assignment of the first store process for the first agent- te - y - s e, 
establishing a recently assigned agent condition associated with the first store 
process, the recently assigned agent condition defining an acceptable number of 
agents assigned to the first store process during a predetermined agent 
assignment interval, whereby: 

if the recently assigned agent condition associated with first store process 
equals the acceptable number of a g ents durin g the predetermined agent 
assignment intervai i s st ill estab li shed , selecting a store process from the plurality 
of store processes for processing a second agent transaction other than the first 
store process to which the recently assigned agent condition applies; and 

clearing the recently assigned agent condition after the predetermined 
agent assignment interval has elapsed. 

47. (Currently Amended) The computer system of claim 46, wherein when the 
load manager process causes the computer system to perform the operation of 
comprising: 

for each store process of the plurality of store processes, determining 
store process availability based on the received load information, comprising: 

i) if the load information for thatthe store process is within the 
acceptable threshold load factor range, identifying thatthe store process 
as an available store process within the plurality of store processes; and 

ii) if the load information for thatihe store process is not within the 
acceptable threshold load factor range, identifying thatthe store process 
as an unavailable store process within the plurality of store processes. 



U.S. Application No.: 1 0/675,220 Attorney Docket No.: EMC03-1 7(03087) 

-9- 



48. (Currently Amended) The computer system of claim 46, wherein when the 
load manager process causes the computer system to perform the operation of 
maintaining the agent wait table comprising: 

if a wait time for an agent identified in an agent entry in the agent wait 
table exceeds thatthe agent's specific wait threshold time, identifying thatthe 
agent entry in the agent wait table as a starving agent entry. 

49. (Previously Presented) The computer system of claim 48, wherein when the 
load manager process causes the computer system to perform the operation of 
assigning the first store process comprising: 

if there is at least one starving agent entry identified in the agent wait 
table, and if the store assignment request is received from an agent associated 
with a starving agent entry, and if there is at least one store process of the 
plurality of store processes that is identified as an available store process, then: 
i) assigning an available store process of the plurality of store 

processes that has the most favorable load information as a selected store 

process for use in processing the agent transaction for the agent identified 

in the starving agent entry in the agent wait table; and 

ii) forwarding a store assignment response identifying the 
selected store process to the agent providing the store assignment 
request corresponding to the starving agent entry in the agent wait table; 
and 

iii) removing the starving agent entry from the agent wait 

table. 

50. (Previously Presented) The computer system of claim 46, wherein when the 
load manager process causes the computer system to perform the operation of 
assigning the first store process comprising: 
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if there is at least one starving agent entry identified in the agent wait table 
and the store assignment request is received from an agent that is not 
associated with a starving agent entry, then: 

i) updating the agent entry associated with the agent that provided the 
store assignment request in the agent wait table to indicate receipt of the store 
assignment request; and 

ii) skipping assignment of an available store process to the agent that 
provided the store assignment request in order to wait for receipt of a store 
assignment request from an agent associated with a starving agent entry in the 
agent wait table. 

51 . (Currently Amended) The computer system of claim 46, wherein when the 
load manager process causes the computer system to perform the operation of 
maintaining the agent wait table comprising: 

identifying when an agent entry in the agent wait table has received no 
store assignment requests for a predetermined agent timeout period and in 
response, identifying the agent entry associated with tfoatthe agent in the agent 
wait table as a non-responding agent. 

52. (Previously Presented) The computer system of claim 46, wherein when the 
load manager process causes the computer system to perform the operation of 
assigning the first store process comprising: 

determining if there is at least one store process of the plurality of store 
processes that is identified as an available store process, and if so: 

i) assigning a store process of the plurality of store processes that 
has the most favorable load information as a selected store process for 
use in processing the agent transaction for the agent; and 
ii) forwarding a store assignment response identifying the selected store 
process to the agent providing the store assignment request. 
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53. (Previously Presented) The computer system of claim 46 wherein when the 
load manager process causes the computer system to perform the operations of: 

repeating the steps of receiving, determining, maintaining, assigning and 
establishing such that, over time, assignment of store processes to handle 
processing of agent transactions associated with a plurality of agents is load 
balanced across the plurality of store processes based on the load information 
received from the store processes. 

54. (Previously Presented) The computer system of claim 46, wherein: 

the load information received from the plurality of store process includes a 
current collective transaction weight of all currently assigned transactions for 
each store process; and 

the first store assignment request received from the first agent has an 
associated transaction weight of the agent transaction to be performed with a 
store process; 

and wherein assigning the first store process comprises: 

for each available store process, calculating a new collective transaction 
weight as a sum of the current collective transaction weight and the transaction 
weight of the agent transaction to be performed with the first store process; 

determining if there is at least one store process of the plurality of store 
processes that has a new collective transaction weight that is within an 
acceptable collective transaction weight, and if so: 

i) assigning a store process of the plurality of store processes that 

has the new collective transaction weight that is within an acceptable 

collective transaction weight as a selected store process for use in 

processing the agent transaction for the agent; and 

ii) forwarding a store assignment response identifying the selected store 
process to the agent providing the store assignment request. 

55. (Previously Presented) The computer system of claim 54, wherein: 



U.S. Application No.: 1 0/675,220 Attorney Docket No.: EMC03-1 7(03087) 

-12- 



the management application is a storage area network management 
application; 

the store assignment requests are received from agent processes 
operating on host computer systems in the storage area network that collect 
management data on behalf of managed entities associated with the agent 
processes, the agent processes transferring the management data within agent 
transactions to store processes to which they are assigned; and 

the plurality of store processes operate to process the agent transactions 
to store the management data into a management database on behalf of the 
plurality of agent processes. 

56. (Previously Presented) A computer program product having a computer 
readable medium including computer program logic encoded thereon that, when 
executed on a computer system provides a method for processing information in 
a management application by causing the computer system to perform the 
operations of: 

receiving at least one first store assignment request from at least one first 
agent that has an agent transaction to perform with a store process from a 
plurality of store processes, the agent transaction for processing management 
data via a store process assigned to the agent transaction in order to convert the 
management data into a managed data object, the management data collected 
by the first agent; 

determining an existence of a non-available store condition in which 
received load information from each store process in a plurality of store 
processes is not within an acceptable threshold load factor range, the load 
information received from each store process indicating a relative processing 
load for the store process; 

in response to determining the existence of the non-available store 
condition, maintaining an agent wait table containing an agent entry for each 
agent sending store assignment requests during the non-available store 



U.S. Application No.: 1 0/675,220 Attorney Docket No.: EMC03-1 7(03087) 

-13- 



condition, each agent entry identifying a wait threshold time specific to a 
corresponding agent and further identifying the store assignment request 
associated with the corresponding agent; 

assigning a first store process from the plurality of store processes for the 
first agent to use to perform the agent transaction based on a store process 
availability of the first store process; 

after assignment of the first store process for the first agent4e-yse, 
establishing a recently assigned agent condition associated with the first store 
process, the recently assigned agent condition defining an acceptable number of 
agents assigned to the first store process during a predetermined agent 
assignment interval, whereby: 

if the recently assigned agent condition associated with first store process 
equals the acceptable numbe r of agents during the predeterm ined agent 
assignment interval is s till estab li shed , selecting a store process from the plurality 
of store processes for processing a second agent transaction other than the first 
store process to which the recently assigned agent condition applies; and 
clearing the recently assigned agent condition after the predetermined agent 
assignment interval has elapsed. 

57. (New) The computer-implemented method as in claim 1 , wherein 
assigning the first store process from the plurality of store processes for the first 
agent to use to perform the agent transaction based on a store process 
availability of the first store process includes: 

identifying the first agent as a starving agent among the agents with 
corresponding agent entries in the agent wait table; and 

detecting a termination of the non-available store condition due to a 
change in the load information for the first store process. 
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58. (New) The computer-implemented method as in claim 57, wherein 
detecting the termination of the non-available store condition due to a change in 
the load information for the first store process includes: 

detecting the load information for first store process has transitioned from 
being outside an acceptable threshold load factor range to being within the 
acceptable threshold load factor range. 

59. (New) The computer-implemented method as in claim 1, comprising: 
for each store process, receiving load information including a transaction 

weight reflecting an upcoming processing requirement for an agent transaction 
currently assigned to the store process. 

60. (New) The computer-implemented method as in claim 1 , comprising: 
for each store process, receiving load information including a transaction 

weight for an agent transaction currently in progress at the store process, the 
transaction weight indicating upcoming increased processing requirements 
required by the agent transaction. 

61 . (New) The computer-implemented method as in claim 1 , comprising: 
for each store process, receiving load information including a transaction 

weight for an agent transaction currently in progress at the store process, the 
transaction weight indicating that a processing requirement for the agent 
transaction will be greater at a future point in time than a current processing 
requirement for the agent transaction. 

62. (New) A computer-implemented method for processing information in a 
management application in which at least one computer system accesses 
instructions from computer storage and executes the instructions to perform 
steps of: 



U.S. Application No.: 1 0/675,220 Attorney Docket No.: EMC03-1 7(03087) 

-15- 

receiving load information from each of a plurality of store processes, the 
load information for each store process including a transaction weight for at least 
one assigned agent transaction currently in progress at the store process, the 
transaction weight representing that a processing requirement for the assigned 
agent transaction will be greater at a future point in time than a current 
processing requirement for the assigned agent transaction; 

detecting a non-available store condition upon determining the load 
information for each store process falls outside an acceptable load factor range; 

upon detecting the non-available store condition, creating a wait table to 
handle incoming store assignment requests from a plurality of agents seeking to 
perform an agent transaction with any of the non-available store processes, each 
agent transaction converting agent-collected managed data into a managed 
object, wherein creating the wait table includes: 

(i) creating an agent entry for each of the plurality of agents; 

(ii) identifying a pending store assignment request for each of 
the plurality of agents; 

(iii) identifying a wait threshold time specific to each of the 
plurality of agents; 

upon detecting load information for a first store process from the plurality 
of store processes has transitioned within the acceptable load factor range, 
identifying a first agent entry in the wait table corresponding to a first agent 
having an actual wait time exceeding the wait threshold time specific to the first 
agent; 

assigning the first agent to the first store process to perform a first agent 
transaction identified by a pending store assignment request from the first agent; 

establishing a recently assigned agent condition for the first store process, 
the recently assigned agent condition indicating an acceptable number of agents 
assigned to the first store process within a predetermined assignment interval; 
and 
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upon detecting a number of agents currently assigned to the first store 
process equals the acceptable number of agents from the recently assigned 
agent condition, disqualifying assignment of additional agents to the first store 
process until termination of the predetermined assignment interval. 



